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(54) CONTROL DEVICE FOR HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To absorb a torque step 
difference generated by an engine by calculating a 
torque step difference value generated by the engine 
according to demand torque to the engine, an operating 
condition of the engine, and an engine control switching 
signal, and controlling an electric motor according to 
the torque step difference. 

SOLUTION: In control in the case where combustion of 
an engine 101 is changed from stoichiometric air-fuel 
ratio combustion to lean combustion, an engine control 
switching signal is outputted according to accelerating 
operation of a driver and the like by engine control 
switching means 107, and an air-fuel ratio is changed 
following with the engine control switching signal and a 
demand torque by an engine control means 105. A 
torque step difference is calculated from the demand 
torque, an engine operating condition, and the engine 
control switching signal by a torque step difference 
calculating means 106, and an electric motor 102 is * 
controlled by a motor control means 1 04 so as to offset the torque step difference. A 
composite torque of the engine 101 and the electric motor 102 is set to a constant value so as 
to solve disorder feeling applied on the driver. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the hybrid car equipped with the engine and motor for a car drive An engine control 
switch means to output an engine control switch signal according to the demand torque to an 
engine, and engine operating status, The engine control means which controls an engine 
according to the demand torque to an engine, engine operating status, and an engine control 
switch signal, A torque level difference operation means to calculate the torque stage difference 
value which an engine generates according to the demand torque to an engine, engine operating 
status, and an engine control switch signal, The control unit of the hybrid car characterized by 
providing the motor control means which controls a motor according to a torque stage 
difference value. 

[Claim 2] The control unit of the hybrid car according to claim 1 characterized by said engine 
control switch means being a means which switches engine lean combustion and theoretical sky 
fuel consumption combustion. 

[Claim 3] The control unit of the hybrid car according to claim 1 characterized by said engine 
control switch means being a means which switches engine stratification combustion and 
homogeneity combustion. 

[Claim 4] The control unit of the hybrid car according to claim 1 characterized by said engine 
control switch means being a means which switches engine valve timing. 

[Claim 5] In the hybrid car equipped with the engine and motor for a car drive A car change-of- 
state detection means to detect the change of state of a car, and the engine control means 
which controls an engine according to the demand torque to an engine, and engine operating 
status, The control unit of the hybrid car characterized by providing a motor torque operation 
means to calculate a motor torque command value according to the operating status and the 
car change of state of the demand torque to an engine, and an engine, and the motor control 
means which controls a motor according to a motor torque command value. 
[Claim 6] It is the control unit of the hybrid car according to claim 5 characterized by being a 
means to calculate a motor torque command value for the change of state of said car to be the 
slip of a tire, and for said motor torque operation means prevent the slip of a tire. 
[Claim 7] It is the control unit of the hybrid car according to claim 5 characterized by being a 
means to calculate a motor torque command value for the change of state of said car to be 
gear change of an automatic transmission, and for said motor torque operation means prevent 
the shock generated with gear change. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] An engine and a motor are connected on the 
axle of a car, and this invention controls a rapid torque change especially produced from an 
engine about the control device of the hybrid car which drives a car by one side or both, and 
relates to the control device of the hybrid car which can make clarification more the exhaust 
gas which occurs from an engine. 
[0002] 

[Description of the Prior Art] Conventionally, the hybrid car which makes cleaner the exhaust 
gas to discharge is proposed by assisting an engine with a motor. Car drive conditions, such as 
accelerator opening and the vehicle speed, are detected, and the use assignment with an engine 
and a motor is controlled by this kind of hybrid car. 

[0003] For example, the hybrid car proposed by JP,59-204402,A is choosing suitably each mode 
in motor mode, generation-of-electrical-energy mode, regeneration mode, and engine mode 
according to the operational status demanded, and while operating with the good rotational 
frequency of engine efficiency, and an output, operation which decreased the amount of exhaust 
gas is performed by motorised. 

[0004] Moreover, when rapid accelerator actuation of a driver is performed, it is necessary to 
change an engine output according to change of this demand output, and the harmful matter in 
exhaust gas will increase, without Air Fuel Ratio Control being unmaintainable. As a 
conventional technique for solving this technical problem, there is a hybrid car proposed by 
JP,8-088905,A, for example, the output of the engine to accelerator actuation of a driver is 
restricted within the limits of predetermined rate of change (i.e., within the limits by which Air 
Fuel Ratio Control is maintained), and it is supposed that lack or the torque which becomes 
excessive is compensated with a motor. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to this configuration, it becomes 
possible to prevent the exhaust air aggravation over the rapid torque change demand of a 
driver, but the torque fluctuation of an engine own [ without a demand and relation of a driver ] 
cannot be controlled. The torque fluctuation of an engine own [ here ] is an engine-torque level 
difference generated in case valve timing is switched for example, in (1) lean-burn engine in the 
engine-torque level difference generated in case stratification combustion and homogeneity 
combustion are switched, and an engine with (3) adjustable valve timing device in the engine- 
torque level difference and the charge direct injection engine of (2) cylinder internal combustion 
which are generated in case lean combustion and theoretical-air-fuel-ratio combustion are 
switched. 

[0006] Moreover, according to this configuration, it cannot respond, either, without following 
exhaust air aggravation on the rapid torque change demand demanded from other than a driver. 
When a tire races the rapid torque change demand demanded from other than a driver here with 
excessive driving force to the condition of for example, (4) road surfaces, it is the engine- 
torque reduction and the increment demand which are performed in order to reduce the shock 



at the time of gear change in the engine-torque reduction demand and (5) automatic gear 
change device which are outputted from a means to detect the slip. 

[0007] Each of these engine-torques level differences or engine-torque reduction demands are 
very quick change rates, and cannot be responded by controlling an engine inhalation air 
content. In controlling ignition timing, the torque control range is restricted and, moreover, it has 
influence on engine exhaust air or the engine performance of fuel consumption. Furthermore, it 
is controllable by controlling torque by the fuel cut only in the direction to reduce, and since it 
is moreover the cut for every gas column, controllable torque value can realize only a 
discontinuous value. 

[0008] This invention aims at offering the control unit of the hybrid car which realizes the 
abrupt change of the driving torque for being made in view of the trouble of such a conventional 
technique, and absorbing the torque level difference produced from the engine itself, or 
improving the engine performance of a car, is not accompanied by aggravation of the exhaust air 
engine performance etc., but can moreover realize these. 
[0009] 

[Means for Achieving the Goal] In order to attain the above-mentioned purpose, the control unit 
of the hybrid car of this invention according to claim 1 In the hybrid car equipped with the 
engine and motor for a car drive An engine control switch means to output an engine control 
switch signal according to the demand torque to an engine, and engine operating status, The 
engine control means which controls an engine according to the demand torque to an engine, 
engine operating status, and an engine control switch signal, It is characterized by providing a 
torque level difference operation means to calculate the torque stage difference value which an 
engine generates according to the demand torque to an engine, engine operating status, and an 
engine control switch signal, and the motor control means which controls a motor according to 
a torque stage difference value. 

[0010] In the control device of a hybrid car according to claim 2, it is characterized by said 
engine control switch means being a means which switches engine lean combustion and 
theoretical sky fuel consumption combustion. 

[001 1] In the control device of a hybrid car according to claim 3, it is characterized by said 
engine control switch means being a means which switches engine stratification combustion and 
homogeneity combustion. 

[0012] In the control device of a hybrid car according to claim 4, it is characterized by said 
engine control switch means being a means which switches engine valve timing. 
[0013] Since a motor generates torque so that the torque level difference of the engine 
generated in case an engine control state changes to these claims 1-4 in the control device of 
the hybrid car of invention of a publication may be absorbed, the operability of a car improves 
and it becomes possible to prevent the sense of incongruity to a driver. Moreover, it is not 
accompanied by the increment in the injurious ingredient in exhaust gas in that case. 
[0014] In order to attain the above-mentioned purpose, moreover, the control unit of the hybrid 
car of this invention according to claim 5 In the hybrid car equipped with the engine and motor 
for a car drive A car change-of-state detection means to detect the change of state of a car, 
and the engine control means which controls an engine according to the demand torque to an 
engine, and engine operating status, It is characterized by providing a motor torque operation 
means to calculate a motor torque command value according to the operating status and the 
car change of state of the demand torque to an engine, and an engine, and the motor control 
means which controls a motor according to a motor torque command value. 

[0015] In the control unit of a hybrid car according to claim 6, the change of state of said car is 
the slip of a tire, and said motor torque operation means is characterized by being a means to 
calculate the motor torque command value for preventing the slip of a tire. 

[0016] In the control unit of a hybrid car according to claim 7, the change of state of said car is 
gear change of an automatic transmission, and said motor torque operation means is 
characterized by being a means to calculate the motor torque command value for preventing 
the shock generated with gear change. 



[0017] In order to generate the rapid driving torque which should be changed when change of 
the operational status of a car is detected in the control unit of the hybrid car of invention 
given in these claims 5-7 not with an engine but with a motor, it becomes possible to attain 
without being accompanied by the increment in an injurious ingredient [ in / for improvement in 
the operability of a car / exhaust gas ]. 
[0018] 

[Effect of the Invention] Since the torque level difference which an engine generates is 
absorbed with a motor according to this invention according to claim 1 to 4, the operability of a 
car improves uninfluential in exhaust air. 

[0019] Moreover, since according to this invention according to claim 5 to 7 a part for the 
change is generated with a motor in case it is necessary to change driving force rapidly, the 
operability of a car improves uninfluential in exhaust air. 
[0020] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on a drawing. 

1st operation gestalt drawing 1 is the block diagram showing the 1st operation gestalt of this 
invention. In drawing, the engine with which 101 drives a car, and 102 are motors which are 
connected with an axle as well as an engine 101, and drive a car. Moreover, it is the engine 
control means which the dc-battery with which 103 becomes the power source of a motor 102, 
and 104 control the power supplied from a dc-battery 103, and the motor control means which 
drives a motor 102 according to a torque level difference, and 105 control the inhalation air 
content of an engine 101, fuel oil consumption, ignition timing, etc., and drives an engine 101 
according to engine operating status, demand torque, and an engine control change-over signal. 
[0021] A torque level difference operation means by which 106 calculates the torque level 
difference which an engine 101 generates according to demand torque, engine operating status, 
and an engine control change-over signal, and 107 are engine control means for switching which 
determine the mode of engine control and output an engine control change-over signal 
according to demand torque and engine operating status. 

[0022] Next, combustion of an engine 101 makes an example the case where it changes from 
theoretical-air-fuel-ratio combustion to lean combustion (lean burn), and will explain concretely. 
Drawin g 2 is the case where an ideal change is realizable. According to engine operating status, 
i.e., an engine speed, water temperature, etc., demand torque, i.e., a torque command value, a 
torque command value from an automatic vehicle speed control device, etc. calculated from 
accelerator actuation and the vehicle speed of a driver, etc., the engine control means for 
switching 107 outputs the engine control change-over signal for changing the combustion mode 
of an engine 101 from theoretical-air-fuel-ratio combustion to lean combustion in time of day 
t1. 

[0023] According to this engine control change-over signal and demand torque, the engine 
control means 105 changes an air-fuel ratio R so that demand torque may be fulfilled. That is, 
as shown in drawing 2 , the inhalation air content Q is changed in time of day t1. Although 
modification of this inhalation air content Q is realized by controlling the slot actuator of a 
throttle valve etc., the actual inhalation air content Q mainly changes with the dynamics of an 
inhalation-of-air system gently-sloping like drawin g 2 . Fuel oil consumption P is made to 
change by controlling a fuel injection equipment in connection with it. As a result of such 
control, although the torque T of an engine 101 changed combustion mode, it becomes fixed. 
[0024] However, in the conventional hybrid car, the injurious ingredient contained in exhaust gas 
will increase in this process. That is, although an air-fuel ratio continues and changes from 
theoretical air fuel ratio to the air-fuel ratio of lean combustion during modification in 
combustion mode, in the range of a certain air-fuel ratio, a harmful segment is unremovable with 
the engine performance of an exhaust air catalyst. 

[0025] In order to solve this problem, an engine 101 and a motor 102 are controlled by the 
hybrid car of this operation gestalt to be shown in drawin g 3 . 

[0026] Although it is made to change similarly with drawing 2 having explained the inhalation air 



content Q, fuel oil consumption P is changed like drawing 3 . Then, an air-fuel ratio R will 
change in the shape of a phase. That is, the time amount used as the air-fuel ratio which the 
injurious ingredient in exhaust gas increases becomes very short. 

[0027] however — for this reason, an engine torque TE becomes less fixed and a level 
difference will occur in process of a combustion mode change. Then, the torque level difference 
operation means 106 calculates this torque level difference from demand torque, engine 
operating status, such as an engine speed, and an engine control change-over signal. And motor 
control **** 104 controls a motor 102 to offset this torque level difference. Thereby, as shown 
•n dr awin g 3 , it becomes fixed, the sense of incongruity to a driver is prevented, and the 
operability of synthetic torque T of an engine 101 and a motor 102 of a car improves. 
[0028] Although the above explanation is an example in the case of switching engine 
combustion between SUTOIKI and Lean, in the charge direct injection engine of cylinder internal 
combustion as well as [ for example, ] this case, this control unit is applicable at the time of a 
change-over with stratification combustion and homogeneity combustion. 
[0029] That is, the engine control means for switching 107 is made into the means which 
changes stratification combustion and homogeneity combustion, and it considers as a means to 
calculate the torque level difference of the engine 101 which generates the torque level 
difference operation means 106 in the case of the change-over. 

[0030] By carrying out like this, torque fluctuation of engine 101 self produced at the time of a 
switch with stratification combustion and homogeneity combustion can be offset with a motor 
102, consequently it becomes fixed, the sense of incongruity to a driver is prevented, and the 
operability of synthetic torque T of an engine 101 and a motor 102 of a car improves. 
[0031] Moreover, it is also the same as when it is the engine 101 and the engine control means 
105 to which the adjustable valve timing device was added. That is, the engine control means 
for switching 107 is made into the means which changes valve timing, and it considers as a 
means to calculate the torque level difference of the engine 101 which generates the torque 
level difference operation means 106 in the case of the change-over. 

[0032] By carrying out like this, torque fluctuation of engine 101 self produced at the time of a 
switch of valve timing can be offset with a motor 102, consequently it becomes fixed, the sense 
of incongruity to a driver is prevented, and the operability of synthetic torque T of an engine 
101 and a motor 102 of a car improves. 

[0033] The 2nd operation gestalt, next the 2nd operation gestalt of this invention are explained. 
Dr awin g 4 is the block diagram showing the 2nd operation gestalt. In drawing, the engine with 
which 101 drives a car, and 102 are motors which are connected with an axle as well as an 
engine 101, and drive a car. Moreover, it is the engine control means which the dc-battery with 
which 103 becomes the power source of a motor 102, and 104 control the power supplied from 
a dc-battery 103, and the motor control means which drives a motor 102 according to a torque 
command value, and 105 control the inhalation air content of an engine 101, fuel oil 
consumption, ignition timing, etc., and drives an engine 101 according to engine operating status 
and demand torque. 

[0034] A motor torque operation means by which 1 08 calculates the torque command value 
which a motor generates according to demand torque, engine operating status, and a car 
change-of-state detecting signal, and 109 are car change-of-state detection means to detect 
car condition empty vehicle both changes of state, and to output car change-of-state 
detecting-signal demand torque. 

[0035] Next, to the condition of a road surface, since driving force is excessive, a tire races, the 
case where a slip is controlled by reducing driving force is made into an example, and it explains 
concretely. 

[0036] First, the car change-of-state detection means 109 outputs a car condition, i.e., car 
body speed, and wheel speed empty vehicle both the changes-of-state detecting signal, i.e., the 
signal which shows whether the tire has slipped or not. The engine control means 105 controls 
an engine 101 to realize the torque command value of the engine 101 calculated from engine 
operating status and demand torque, i.e., accelerator actuation of a driver etc. 



[0037] When the tire has slipped by the car change-of-state detecting signal, the motor torque 
operation means 108 calculates the negative torque command value which a motor 102 should 
generate in order to reduce driving force. The motor control means 104 controls a motor 102 
according to this negative torque command value. 

[0038] Consequently, the synthetic torque which an engine 101 and a motor 102 generate will 
fall, and the driving force generated with a tire will also decline. Therefore, the grip force over 
the road surface of a tire will be recovered, and a slip will be controlled. 
[0039] In order to attain such an operation, reducing the torque of an engine 101 is also 
considered, but when time amount is taken for the dynamics of an inhalation-of-air system and 
fuel oil consumption and ignition timing are controlled, it has the influence on exhaust gas on 
decreasing an inhalation air content. Like this operation gestalt, these problems are solved by 
using a motor 102. 

[0040] Although the above explanation is the example applied when the slip condition of a tire 
was detected, it can apply this control unit also about the case where the gear change shock of 
an automatic gear is reduced. 

[0041] In this case, the car change-of-state detection means 109 outputs a car change-of- 
state detecting signal, i.e., gear change operating state, from a car condition, i.e., the change 
gear ratio which an automatic gear determines from accelerator actuation of the vehicle speed 
or a driver, and timing. 

[0042] The motor torque operation means 108 calculates the torque command value which a 
motor 102 should generate, i.e., the torque which should be reduced so that the rotational 
frequency of an engine 101 and a motor 102 may not rise during gear change (neutral condition), 
and the torque which returns to **** so that it may connect smoothly at the time of gear 
change termination according to this. The motor control means 104 controls a motor 102 
according to this torque command value. Consequently, a gear change shock can be prevented 
and the operability of a car improves. 

[0043] In order to attain such an operation, changing the torque of an engine 101 is also 
considered, but when time amount is taken for the dynamics of an inhalation-of-air system and 
fuel oil consumption and ignition timing are controlled, it has the influence on exhaust gas on 
changing an inhalation air content. These problems are solved by using a motor 102 like this 
operation gestalt. 

[0044] In addition, the operation gestalt explained above was indicated in order to make an 
understanding of this invention easy, and it was not indicated in order to limit this invention. 
Therefore, each element indicated by the above-mentioned operation gestalt is the meaning 
also containing all the design changes belonging to the technical range of this invention, or equal 
objects. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram showing the 1st operation gestalt of the control device of 
the hybrid car of this invention. 

[ Drawin g 2] It is a wave form chart explaining actuation of the 1st operation gestalt of this 
invention. 

[ Drawin g 3] It is a wave form chart explaining actuation of the 1st operation gestalt of this 
invention. 

[Drawing 4] It is the block diagram showing the 1st operation gestalt of the control device of 
the hybrid car of this invention. 
[Description of Notations] 

101 — Engine 

102 — Motor 

1 03 — Dc-battery 

1 04 — Motor control means 

105 — Engine control means 

106 — Torque level difference operation means 

107 — Engine control means for switching 

108 — Motor torque operation means 

109 — Car change-of-state detection means 
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[0011] »*@3E«©A'f yj -y K*M©a'iWg 
g{£*5^T. i»Kx>S>>liOTW0Sl;*.^&i:tt. x> 
5?>©j«JHiSB«li:J^K*«Si:*«0»itS#a-C**^ 

[0 0 12] tt*^4E«©/W^iJ -y h**M©ilifJ«g 
«KI*^T. IWKX>S?>it«W*Bt)8l;SL*a£tt. X> 40 
i? ^ -f 5 > 0 «x.-53M9rC& Z> Z. <h £ 

[0013] ztizmmm i ~ 4 {cfH*©^©^^ 

■j y FMMnWWmWlz&^Tte. x>^>©W*P«« 
*^0#*D-5^tC^-r-5X>^>© K;i^aM£®JR 

-r -Settle ttBdfi8#h;ui7*5s^-r-5fe«e). *M©jffi 

[0 0 14] ±ES«*»lS-r-5fc«>JC. ffi§#3l so 
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5IB«©*%Bfl©A'Ty i J -y K<LM©!fiiJffll^®ti. *Pi 

(c43 . *pj (Dimmt z®. m r % *wK*£<Hft hi 
^at. x>^>^©g*h;i/i7*jctytx>v>©^gj 

tRflgfc: b TX > 5? > ft fflfif * X > v >«flfS^ a £ . 

x>>?>'v.©ii* h;i/i?*«fcr/x>s;>©«flB«ffife«t 

[ 0 0 l 5 ] StJjcJS 6 IB«6©/W yj -y K*M©fWU?S 

o. MiBmismMi^sw^afi ^^©^e^it 

[0 0 16] 7 IB*©/W -y K*Pf©M0g 

T*0. lJME«»*Hl^«*#aH **»C#^»£ 

itsfgT-si. c <hft^® t-r*. 

[0017] cn&BH*B 5-7 fcHE*©fB9I©A-f ^ 
U >y K#M©JWW««»C*t»Ttt, *M©ffiettffi©« 

tt©fa±**«#*K:*ttSW#j«#©«Jn«:flS'5;:£ 
& U icitpJcf -5 C t. & ~"im b. U 
[0 0 18] 

mm<D^m m#i%i~4um<D*5£wiz&nv£. x 

[0 0 19] Sfc. W*K5~7iE*c©#f£91K:«kn 
[0 0 2 0] 

» i ]%MMM 

mite. *55M©SBi^j6»ag**-rynv^HT* 
ekc*3^t, loin. m.mzmwj-rz>x>zs>. 

10 2(1 X>>>>1 0 1 <h|5jltt*$ititcii^$tl. * 

Piftffiift-rs^Bftfis-efe-s. Sfci o 3 (j. imi o 

2©mjgt^-SA'-y5 : -U. 10 411 Ayf'J10 3^ 

6««&ati***&iWWb. h;i/^aMfc^bTmiftlt 

1 0 2 ftigift-r&WJiTOHfl^a. 10 511 I>y> 
1 0 1 ©KA^fi. »4tMl> *«t«XS^«l*S 
flHOTU x>^>«»tt88. S*h;U^43J:OCx>^> 

i&jp«jmm^tc^DTx>v>i o i&mm-r2>^>iJ 

[0 0 2 1 ] 10 611 X>>?>at»«ffi 
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&J;tfX>v>faJflram{f^fCJSCT. X>v>l 0 1 

i out. w^hsi?&&tfx.>i;>mm*m\zfcc 
T. x^^iOT©^- K£ft?£U x.>ss>mwV)& 

[0 0 2 2] ^fC. X>v> 1 0 1 &tt&«K 

eicLt. nflewcittwrsctti-r*. 1211, a 

t 1»C*^T, X>v> 1 0 lroMfl^E-KSaifca!* 
[0 0 2 3] X.>if>fflffl^&.l 0 5H CCDI>y> 

3.x-^#s:flm)i-r*ctTf*issn**«. ^ic^m^ 

© J; 5 fcifflP©^, x>>*>l 0 l©h;i^TH ^ 
[0 0 2 4] L#>U «©A-f7U Kj£PiTH Z. 
ft -5. ^0, jKSj&^E- K©^M4>(C. £$5itrt*. 9& 30 
&5£*£lt©Si5HTtt. »««t«E©ttffilcJ:oT. *# 

[0025] z\e>f®m&ffi#r?z>r£Mz. ^mmmmo 
M^uypssm S3 tc^-r<fc3tcx>>?> 1 0 

1 £«ib1& 1 0 2 S«»T5. 

[0 0 2 6] 8ftA2*«fiQH H2T?RWbfctra«»c: 
«{fcS-a:S*J. fff«ttlPaBI 3 CD J; o izMit^H 

[0 0 2 7] tC5«S, C©fc«6(CX>:/> hWTE 

ticitfts. ^ct. h;^gIS5I?Si 0 6 

>ww«MJHt^a>s, ceo b)\s?®;m$:&in.-rz>. 

T. CCD h;U^^MS:ffl^TS<t^lC> ^E-^SIiWI?^ 
1 0 4tem©i8Sl 0 2 ^SfifflTSo CtllCiO. S3K 

^Tj;otc x>>?> 1 0 1 tmrnm, 1 o 2 £©£•/& b 
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[0 0 2 8] £t±©|ft9Jtt. I>y>Oift*Xh'f + 

©«^tra«C. «rt*Rttiff**»X>^><D 
Hfrfc. jS»j|l8«lt^»«filii:0«J*l^lC. 

[0 0 2 9] OS 0, X>^>ifflWSJ&#iU 0 7*. 

j^S^g 10 6*. ^-©«J«l©BS(C^-r-5X>^> 1 

0 1 © Mu*as£stjrr*#a<>:-r-&. 

[0 0 3 0] CST-SCtT. jeJcJf^l&<i:J9f£i^&<h© 

womz.m\z±c?>x.>i?> 1 0 1 i#© h^sesd* 

> 1 0 1 £®®rt$i 0 2 £©£•<£ h;t^Tte-5£<!:& 

0. K^-r /\*^©iifo!S»^jt£n. *pj©stett^ro] 

[0 0 3 1] iWUI^-f s >y««j8i»#jpa 
n;tx>>>> 1 0 1 *5ctr/x>v>3iij^^gi 0 5©*§ 
^t>. ra«T?»*. x>s*>iww«j«#ri 

0 7*. /Wf^^f 5>^*«J0#AS^RtU. 

*Rf£8WMMai 0 6*. *©w«©iB»c»*-r*x> 

v> 1 0 1 © h^^a^*SJ»TS^©tTS. 
[0 0 3 2] C^nuiT. A>^-fS>y©«)0 

mz.miz£.cz>x.>z?> 101 s#© hjiz^m&nm 
mi 0 2 -tffflfg-rs , -^©as*. x>-^>i 

0 liilSl0 2i©Mh^TB-ti:^0. K 
[0 0 3 3] fg 2 mffiMM 

-&iz. *%w<D$&2$mwmz-z)^xm.w-r2>. 04 

T. 1 0 1H *PiS:^i)|jT-5X>>?>. 10 211 X 

>i»i 0 1 tra«tc*«fca*s*n. *M*gg®)-r«. 
nmm-c'$>2>o sfc, 103a, «b&<si 0 2 ©mint 

ftS/t^T-U. 10 4(1 «»/f "J 1 0 3*5M3tl 

****iw»u hfrzm^miz&cxnmmi 02* 
mmir&nmmfflw^®.. iosh i>y>ioi© 

^>zs>mmikm&£ztw#h)i?izfcCT3L>is> 1 

0 l*B»-rsx>^>»JW#ft-C*<5. 
[0 0 3 4] 10 811 S*hM. I>y>SMffi 

& £zfmmvtm%£ik&tthmm l zi& cx, mmmam^t 

[0 0 3 5] ^(C. KH©tt»(C»UT«»**«ia>CT? 

5. 
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[0 0 3 6] £ -f . *Pm^.^{t:^tti^ g 1 0 9 li. Hi 

fr£5rr<f^£!il;>:>r3. X>v>>f|iffl?fg:l 0 5te. 

[0037] 10811 mmvtm 

ig®i^^f£i)S$-a-^fci*{c:m®)^i o 2#5g£rs^# 
A© h^jg^fi^is^rs,, t-^ftW^l 0 4 
«. dcoftco h;w^ii:ffiot, mmm i o 2 £3nJ 

[0038] -?-cd^*. x>>>> i o i tmmmi o 2 
r 3 y u y -f-mmm. u x u v -7-hmm 2 n-s c t \z 

[0 0 3 9] rcr>J;-5/^ftsfflSrji;i)c-r^fea6(C, X>-^ 
>1 0 lCDh;i^£{£T£it3C<ht>#;i<=>tt.57it. © 
A£^«£M4>£-fc>--5CD(;:te, ©^CQ^^S^XW 

[0 0 4 0] «±CD!&B,fltt, ^^-Vco^S#:Sl^tBT 

[0041] z<D®<etizte. mwmm^tmtti^sc 1 0 

[0 0 4 2] fiiN^KIfgl0 8tt, ZLtlizm. 

i<k mmmi 0 2^%^-r^^ bjwmstm* r&*> 

^+ ta-h7«l) CI>y> 1 0 
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«. ccd h;w^fe^fflicS£oT. ai&ffii i o 2 *si?j?gi-r 
a*r&j±r<3. 

[0 0 4 3] dCOJ:-57Uf^ffl$:jija-r-g)7cJe)(C. X>^ 
> 1 0 1 CD © 
A^ft*^fc$-&-SCO»Ctt, K^cmcoy-f -^=d7XC0 

rat. seswx^©******. *^«s»flB©«fc5f= 
a. 

[0 0 4 4] fc*5. fit±KWUfc^Jfi»S8tt. 
ffl*S*SK:r-6fci&CE«3nfct)(3!)T7»oT. #5S 

w £ EJtr * fc a k b« s nfc t> © -c ttfc 

iSWttHKKr*^-CO»ffl-SE3E-^^<»*t)^traii 

20 [0fflCDfSi|i&I»9I] 

[0 1 ] #IB9I©/W y 'J -y b**M«3iWSgCDSg 1 « 
Jfi^S8**ryp>yi'0T&-5. 

[0 2] *mw<D&i$zmj&m<Dmft*m.w?z>mj&m 
[0 3] ^m<Dmmmwm<nm^mmt^mm 

[14] *fgWC0A-f yj -y H#n5C05W?ai|gBc6m 1 31 

[flF^CDlttBJ]] 
30 10 1 ■X>^> 
1 0 2-«M«R 
1 0 3-A'7TU 

i o 

i o 5—x.>i?>mm^m 
io6 - h)\s?&mmm^& 
i o 7-x>^>w»w**a 

1 0 8 ■-•*■&« MU^iSSJMMS: 
i o 9 -*pjtt««ft:«m^S 
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